The β-catenin E3 ubiquitin ligase SIAH-1 is regulated by CSN5/JAB1 in CRC cells.
COP9 signalosome subunit 5 (CSN5) plays a decisive role in cellular processes such as cell cycle regulation and apoptosis via promoting protein degradation, gene transcription, and nuclear export. CSN5 regulates cullin-RING-E3 ligase (CRL) activity through its deNEDDylase function. It is overexpressed in several tumor entities, but its role in colorectal cancer (CRC) is poorly understood. Wnt/β-catenin signaling is aberrant in most CRC cells, resulting in increased levels of oncogenic β-catenin and thus tumor progression. Under physiological conditions, β-catenin levels are tightly regulated by continuous proteasomal degradation. We recently showed that knockdown of CSN5 in model and CRC cells results in decreased (phospho)-β-catenin levels. Reduced β-catenin levels were associated with an attenuated proliferation rate of different CRC cell types after CSN5 knockdown. The canonical Wnt pathway involves degradation of β-catenin by a β-TrCP1-containing E3 ligase, but is mostly non-functional in CRC cells. We thus hypothesized that alternative β-catenin degradation mediated by SIAH-1 (seven in absentia homolog-1), is responsible for the effect of CSN5 on β-catenin signaling in CRC cells. We found that SIAH-1 plays an essential role in β-catenin degradation in HCT116 CRC cells and that CSN5 affects β-catenin target gene expression in these cells. Of note, CSN5 affected SIAH-1 mRNA and SIAH-1 protein levels. Moreover, β-catenin and SIAH-1 form protein complexes with CSN5 in HCT116 cells. Lastly, we demonstrate that CSN5 promotes SIAH-1 degradation in HCT116 and SW480 cells and that this is associated with its deNEDDylase activity. In conclusion, we have identified a CSN5/β-catenin/SIAH-1 interaction network that might control β-catenin degradation in CRC cells.